We explore differences in the prevalence of asthma and other respiratory diseases at the neighborhood level. In addition to traditional metrics of neighborhood structure (e.g., concentrated disadvantage, residential stability), we incorporate residents' evaluations of neighborhood context. We examine the extent to which indicators such as disorder (observable signs of physical and social decay) and collective efficacy (trust and shared expectations for beneficial community action) account for differences in the prevalence of asthma and other respiratory diseases.
The prevalence of, hospitalizations for, and deaths due to asthma increased over the 1980s and 1990s (after showing a steady decline in the 1970s). The death rate for 1993 -1995 was 17.9 per 100,000, over double the rate for the 1975-1979 period. 5 Central plains states and large urban centers, particularly Chicago, New York, and Phoenix, contribute disproportionately to these higher rates. 6 Concern over these alarming increases has led researchers to examine the prevalence, treatment, and long-term consequences of asthma, principally in urban centers. Recent research has emphasized substandard housing that heightens exposure to indoor allergens, 7 health beliefs or practices that inhibit use of prescribed medication, 8 and inadequate access to care and/or inconsistent use of the same provider. 9, 10 Individual-level poverty, which may contribute to or exacerbate each of these, has also been a focus of recent research. 11 Although these factors may independently contribute to the increase in asthma prevalence, morbidity, and mortality, none incorporate aspects of the larger social circumstance in which patients live. Analyses of regions or metropolitan statistical areas alone might mask significant variation by community context, 12 and it may be the community context itself that drives such factors as allergen exposure or knowledge of it.
What is it about life in a disadvantaged urban community that contributes to the prevalence of asthma? We examine one urban center, Chicago, to explore this question. Chicago has one of the highest asthma rates in the country, although there is significant variation in asthma rates across Chicago's communities. 13 We employ a powerful new concept from sociology, collective efficacy , to explore the extent to which neighborhood context affects the prevalence of asthma. 14, 15 Collective efficacy captures the level of trust and attachment characterizing community residents and their capacity for mutually beneficial action. We suggest that collective efficacy may ameliorate asthmainducing conditions in inner-city neighborhoods. Low levels of trust, for instance, may be associated with a tendency to remain indoors and to consistently secure doors and windows, increasing exposure to indoor allergens. High levels of collective efficacy, on the other hand, may encourage the dissemination of health-enhancing information throughout communities and promote trust of both JGIM neighbors and local health care providers. A second community-level factor potentially relevant to the prevalence of asthma is the degree of social and physical disorder. Salient indicators of crime, gang activity, boarded-up housing, graffiti, and other cues that the local social order has broken down may also encourage residents to secure themselves and their children within their homes, concentrating exposure to allergens. We test whether these factors are associated with the prevalence of asthma and other respiratory diseases. Specifically, we hypothesize that communities with high collective efficacy and low disorder will experience a lower prevalence.
METHODS
To address our hypotheses, we need 1) data sources that provide individual-level outcomes nested in neighborhoods; 2) measures that capture both individual-and neighborhood-level phenomena; and 3) analytic methods that allow us to tease apart, to the extent possible, the separate contributions of individual-and neighborhood-level factors. This study combines 3 data sources from the 1990s to examine the extent to which neighborhood social context is associated with the prevalence of asthma and other respiratory diseases: 1) the Metropolitan Chicago Information Center Metro Survey ( MCIC-MS); 2) the Decennial Census; and 3) the Project on Human Development in Chicago Neighborhoods Community Survey (PHDCN-CS). We describe each data source and its measures, then discuss the challenges inherent with analyses in a multilevel context and the tools we employ to address these challenges.
Data and Measures

MCIC-MS .
The MCIC-MS is a serial cross-section of adults ages 18 and older who reside in the 6-county metropolitan Chicago area (on average, 3,000 respondents per wave). It focuses on an array of individual-level measures of health and well being. The response rate for the MCIC-MS was approximately 55% across the 10 cross-sectional samples available at the time of this study (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) . Because the MCIC-MS did not achieve as high a response rate as the PHCDN-CS (described below), we compare the latter with combined 1993 -1996 MCIC-MS samples. The distributions across demographic characteristics such as gender, age, and race in these MCIC-MS waves were similar to the PHDCN-CS, indicating that the sampling strategy of the former captures a reasonably representative sample of the city of Chicago. To create the individuallevel component of our final analytic data set, we pooled the 1995, 1997, and 1999 waves of the MCIC-MS ( N = 3,268).
Measures. The outcome measure and individual-level covariates come from the MCIC-MS. The outcome is a dichotomous measure derived from the question "Has a doctor ever told you that you have asthma, bronchitis, emphysema, or other breathing problems? " ( hereafter referred to as asthma/breathing problems ). While this question does not measure the presence of asthma alone, the high prevalence of asthma in Chicago suggests that the vast majority of these cases are asthma. 13 This form of self-reported health status question has been found to be both reliable and valid. 16 The Measures. The 2 main covariates we use to test our hypothesis -collective efficacy and disorder -come from these data. Collective efficacy was operationalized through combining measures of social cohesion and informal social control. Social cohesion was constructed from a cluster of conceptually related items from the PHDCN-CS measuring the respondent's level of agreement (on a 5-point scale) with the following statements: 1) "People around here are willing to help their neighbors"; 2) "This is a close-knit neighborhood"; 3) "People in this neighborhood can be trusted"; and 4) "People in this neighborhood generally don't get along with each other" (reverse coded). Health-related informal social control was tapped through items measuring the respondent's level of agreement with the following: 1) "If I were sick I could count on my neighbors to shop for groceries for me"; and 2) "You can count on adults in this neighborhood to watch out that children are safe and don't get in trouble." An additional informal social control item asked respondents how likely it is that people in their neighborhood would intervene if a fight broke out in front of their house. The informal social control items tap expectations for beneficial health-related action as well as neighborhood supervision of potentially hazardous conditions or violent situations. The 7 items were combined to form a single scale of health-related collective efficacy. The multilevel reliability of the collective efficacy scale is 0.73 (multilevel reliability is a function of the sample size of each neighborhood and the proportion of total variance between groups relative to the amount within groups). 18 Disorder measures the level of social and physical disorder, with 4 items asking respondents to assess the prevalence of public drinking, abandoned buildings, litter and trash, and graffiti. The multilevel reliability of the disorder scale is 0.88.
Analysis
The clustering of respondents within Chicago's neighborhoods renders standard ordinary least squares techniques inappropriate due to the likely underestimation of standard errors. Our analysis strategy employs a random effects logit model -using hierarchical modeling ( HM) techniques -to investigate the prevalence of asthma/breathing problems across neighborhoods. 18 This approach has several advantages. Primarily, the technique adjusts standard errors for the effects of clustering within neighborhoods. In addition, HM provides a method for estimating the percentage of the total variance in any given outcome that can be attributed to neighborhood-level factors. In order to correct independent neighborhood-level measures of collective efficacy and disorder for missing data and measurement error, we use empirical Bayes residuals from a 3-level item-response model of the component items of these scales. 18 We begin with means and standard deviations (SD) that describe our study population, the individual-level component of our analysis (Table 1) . We then construct a correlation matrix for the neighborhood-level variables ( Table 2 ). The main feature of our analysis is a series of 6 nested hierarchical logit models ( Table 3 ) that combine individual-and neighborhood-level covariates. A "yes" response to the asthma/breathing problems question forms the outcome. The 2-level HM logit coefficients in Table 3 are log odds ratios. Positive coefficients are associated with having asthma/breathing problems. We sequentially introduce individual-level demographic and socioeconomic background factors, health background factors, insurance status, and a regular source of care indicator. We then incorporate concentrated disadvantage and residential stability. The last 2 models introduce collective efficacy and disorder, respectively. Interview year is included as a control variable across models. Finally, we show a graphical representation of the predicted probability of asthma/breathing problems at selected levels of collective efficacy ( Fig. 1) . Table 1 describes our outcome and covariates of interest. Across neighborhoods, approximately 19% of the MCIC-MS respondents report that a physician has told them that they have asthma/breathing problems. The sample is 40% white, 35% African American, and 19% Latino, with the remainder falling in the "other" race/ethnicity group. Education, income, insurance, and access to care measures are relatively representative of the Chicago population. Of note, approximately 29% of the sample currently smokes and nearly 20% have been told by a physician that they have a weight problem (both of which potentially exacerbate asthma/breathing problems). The correlations presented in Table 2 show the extent to which the neighborhood-level variables in our analyses are interrelated. Disorder and concentrated disadvantage are the 2 variables with the highest positive association ( r = .766), suggesting that concentrated disadvantage might manifest itself in disorder. As expected, disorder and collective efficacy are negatively associated ( r = − .580), indicating that collective efficacy might inhibit visible signs of disorder. To a lesser extent, concentrated disadvantage is also negatively associated with collective efficacy ( r = − .393). With the possible exception of disorder and concentrated disadvantage, the correlations illustrate that these variables are all tapping relatively unique components of neighborhood social context. Table 3 shows a series of models that introduce, sequentially, individual-and neighborhood-level covariates (for ease of discussion, we will discuss selected coefficients in terms of odds ratios). In model 1, we see that women are nearly 1.5 times more likely to report asthma/breathing problems than men. While there is a positive relationship between African-American race and asthma/breathing problems, there is a negative relationship for Latino respondents.
RESULTS
The remaining 3 columns of Table 3 incorporate neighborhood-level variables with the individual-level models we have discussed previously. Measures of concentrated disadvantage and residential stability are not significant predictors in model 4. Female gender, Latino ethnicity, smoking, and weight all remain significantly associated with asthma/breathing problems (Latino ethnicity protective). Model 5 adds collective efficacy. Collective efficacy is significant and protective against asthma/breathing problems. A 2-SD increase on the collective efficacy scale results in a 22% reduction in the odds of reporting asthma/breathing problems. This means that the social cohesion and informal social control components that comprise collective efficacy have some potentially health-promoting attributes. The individual-level variables remain nearly the same, with the exception of Latino ethnicity (the protective effect increases modestly in magnitude). The introduction of collective efficacy results in a negligible change in the coefficient for concentrated disadvantage, but the coefficient for residential stability is now nominally significant ( P < .10) and predictive of asthma/breathing problems. Model 6 substitutes disorder for collective efficacy. Disorder is not predictive of asthma/breathing problems and residential stability is no longer marginally significant. The individuallevel variables remain unchanged with the introduction of the disorder measure. The intercept variance component indicates the extent to which the prevalence of asthma/breathing problems varies across neighborhoods. Even after controlling for demographic background, individual-level socioeconomic status, and health-related variables, we continue to find significant variation in prevalence across neighborhood context (i.e., likelihood ratio χ 2 tests on the intercept variance achieve significance at the conventional level). When we include collective efficacy, it accounts for approximately 18% of the residual neighborhood-level variance in asthma/breathing problems. Figure 1 illustrates the predicted probability of asthma/breathing problems at selected levels of collective efficacy (where a − 1.5 SD is low, 0 medium, and 1.5 high). The graded impact of collective efficacy on the likelihood of asthma/breathing problems is evident. When collective efficacy in a neighborhood is high, respondents have a 15% probability of reporting asthma/breathing problems as compared with 21% in the low -collective efficacy context. Note also that our estimates of the effect of collective efficacy are conservative-collective efficacy may exert influence on individual-level factors (e.g., health behaviors) that, in turn, affect asthma/breathing problems.
DISCUSSION
The aim of this paper was to understand the role of neighborhood social context in asthma. We focused on 2 key measures -collective efficacy and disorder ( both social and physical). We hypothesized that neighborhood social context would affect asthma prevalence in the community. We postulated that characteristics of the community, not reducible to the individual level, contribute to the likelihood of such factors as allergen exposure. 9 We employed a multilevel modeling approach so that we could sufficiently separate individual-from neighborhood-level effects. To our knowledge, this is the first instance where multilevel models have been employed to understand the link between neighborhood context and asthma. Results indicate that individual-level variables such as female gender, current smoking, and a physician-indicated weight problem are all associated with a report of asthma/ breathing problems. The finding on gender, although striking, is relatively consistent with published reports on gender differences in asthma attack rates, emergency department visits, and hospitalizations. 3 Smoking often has been identified as aggravating asthma/breathing problems, and smoking cessation continues to be an area of high priority for the treatment of asthmatics. 19 Although weight has been identified as a correlate to asthma, 20 its role and its differential impact across groups remain under investigation. For instance, Guerra et al. 21 found that preobese and obese women, in particular, are at increased risk of acquiring asthma. Chen et al. 22 also found that obesity was salient for women. In this research, weight has a more powerful impact than smoking. That the coefficient for African-American race was rendered insignificant when smoking and a weight problem were introduced into the model highlights the need for future research on the relationship between health behavior and asthma. The protective effect of Latino ethnicity might seem contrary to published research that typically shows Latino residents at a health disadvantage with respect to asthma. 4 Contrary to expectations, individual-level income and education were not predictive of asthma/breathing problems. Insurance status and regular source of care also were not predictive. It may be, for instance, that income, education, insurance, and regular source of care are associated with asthma attacks or death from asthma, rather than the presence of asthma alone. The presence of asthma may be driven more readily by environmental context, to which we now turn.
At the neighborhood level, collective efficacy, as hypothesized, was protective. The higher the level of collective efficacy in the community, the lower the asthma/ breathing problems prevalence. Neither concentrated disadvantage nor disorder was predictive. Residential stability was nominally predictive when entered in the presence of collective efficacy. This variable may capture older housing stock or reflect the negative consequences of residential stability described by Wilson 25 ; social isolation and its associated limitations may impede opportunities to garner and sustain a healthful environment.
How might collective efficacy affect asthma specifically? As applied to health, the sociological theory of collective efficacy suggests that neighborhoods vary in the density and prevalence of community social networks and their associated levels of social cohesion and informal social control. The latter taps the community's capacity to mobilize existing social resources (network ties and community attachments) toward beneficial ends -this includes a healthful environment. The general mechanisms through which collective efficacy may protect against respiratory ailments such as asthma include: 1) the social control of healthcompromising behaviors that could affect the onset of asthma (e.g., smoking); 2) the ability to secure high-quality and accessible health services that may encourage healthenhancing practices (e.g., breastfeeding), or aggressive treatment of conditions such as Respiratory Syncytial Virus, so residents are less likely to develop asthma or chronic broncospasm later in life; 3) the management of neighborhood physical hazards and potentially noxious conditions (e.g., an abandoned building may exacerbate exposure to cockroaches and mold) 26 ; and 4) psychosocial processes (e.g., fear and stress that lead one to stay inside).
Allergen exposure, 7 or susceptibility to exposure, may be the key element that collective efficacy can ameliorate. If residents feel uncomfortable walking outside or leaving windows open to fresh air, they may be continually exposed to high levels of indoor allergens such as dust mites or cockroaches. Similar to the older people who did not leave their homes during Chicago's heat wave, 27 residents may be more apt to stay inside, even if health is potentially in jeopardy, to avoid perceived risks on the outside. In lowerincome households where air conditioning is at a premium, air circulation may be further compromised. Air conditioning could reduce the presence of both indoor and outdoor triggers. 28 Further, neighborhoods with low collective efficacy may not have parks perceived to be safe or other municipal features that encourage people to leave their homes; if residents are "out and about," they not only get a reprieve from indoor allergens but also are contributing to network building and collective efficacy in their neighborhoods. In addition, communities with high collective efficacy are likely better equipped to provide forums, however informal, to discuss triggers to asthma and methods to avoid them. Or, FIGURE 1. Predicted probability of asthma/breathing problems at selected levels of neighborhood collective efficacy.
they may have health resources in place that encourage activities, such as breastfeeding, which may have protective effects for the later emergence of allergies. The study is not without limitations. First, our sample is restricted to the city of Chicago. While the data provide an unprecedented opportunity to examine communitybased measures of intervening social processes at the neighborhood level on health, our capacity to generalize from the analyses is limited. Second, our individual-level data are cross-sectional. Despite relatively extensive health controls, we are unable to rule out selection effects as a confounding process in the association between neighborhood factors and asthma/breathing problems. Third, the survey question soliciting asthma/breathing problems is a self-report and is broad in nature. Although we realize that this type of question does not indicate a definitive diagnosis of any of the breathing problems mentioned, this type of question has been found to be reliable and valid in its ascertainment of health status. Further, the inclusion of respiratory conditions other than asthma may mute the effects of neighborhood context on the outcome measure, particularly if they do not share a common etiology (thus a more conservative test of our hypotheses). Finally, addressing asthma specifically, we are not able to examine quality of care, nor the rate of asthma attacks, emergency department visits, or hospitalizations. We believe, however, that the relationship between neighborhood context and potential triggers for asthma may provide insight into further analyses on these aspects of asthma and asthma care.
Previous research indicated a link between poverty and asthma, but we had little knowledge of the mechanism. The prevalence of asthma may not be affected by poverty, but rather by the social organization of the neighborhood. Although we have observed heightened asthma rates in poor neighborhoods, it might rather be poorly organized neighborhoods that we are observing. Findings such as these may encourage us to think differently about the role of socioeconomic status and its implications for health. 29 
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